Characterizing gene movements between chromosomes in Drosophila.
Genes occasionally change their location in the genome through inter-chromosomal duplication and loss. These changes happen as mistakes during recombination or through retrotransposition. In Han and Hahn 2011,(1) we surveyed the genomes of ten Drosophila species, to identify and characterize the gene transposition events in the history of these species. In the paper, we showed that the rate of gene transposition in Drosophila is higher than previously appreciated. To understand the process of gene transposition, we examined the sequences, locations, and functions of the transposed genes. Based on the elevated rate of sequence evolution in transposed genes and the frequent movements near the centromeres and telomeres, we could not reject the hypothesis that these are mutations fixed through relaxed selection. But, by examining the functions of transposed genes more carefully, we found that genes with male-specific functions and genes with female-specific functions move in opposite directions involving the X chromosome. We also found an over-representation of chromosome related functions among the transposed genes. These observations suggest the possibility of particular selection pressures contributing to gene transpositions in Drosophila.